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a parameter, a proportional 
between tfie amount of load a 


relationship is established 
d the applied voltage. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To precisely detect the 
amount of load based on a drive voltage which keeps Vne 
number of revolutions constant in stead of detecting the 
amount of load from decelerations in inertial rotation 
in the prior art. 

SOLUTION: In the amount of load detection method of a 
washing machine, the drive voltage Is applied to a DC 
brushless motor for the rotary drive of an agitator 
(puisator) installed in a washing drum housing the 
washing and the amount of load housed in the washing 
dnjm is detected from the applied voltage to ensure that 
the number of revolutions co reaches a predetermined 
value (for example, target number of revolutions «*) 
regardless of the amount of load of the v«shing. In 
other words, the less the amount of load, the less the 
applied voltage that enables the drive motor to reach 
the constant number of revolutions and the more the 
amount of load, the more the applied voltage that allows 
the drive motor to reach the constant number of 
revolutions. When the number of revolutions is given as 
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^^nixmm-h. 

[0 07 3] Il2^03fflo^4■•fey•+^3 4*»fe^#^>i^l> 

3-:><?)fi[Kfi^ (Hu , Hv, Hw) (4, iSE^mmsg 
4 0 1 iingigce^aiiHi8&4 2 t-e^mffif^stLi. . mis 

iS[«liJiM4 2T{4. 3'3(0GBfi-^ (Hu, Hv. H 

[0074] iC0fiB^i:|IlK4 0-CJ4, 
#(Hu, Hv, Hw) fclll««i:tc:«'CJV^T^-^ 

mm^4 4 SraiBSI- S«jEfl^ffi-^4^llllil4 4 b t 

[0075] iii«^ai[i]s&4 2ti>(,mtim 
««{4, iiH5igca)J«ifliisi4 6{3fiti^sn, i(OiHi«i@a: 

WI5]SS4 6tT, ^—^m^<oCOSWMa)*b<on 
^t»-:?V>T. J:^oi!cli3J:lX^2!&»<i,«raiIiJ§^ 

Vaj&if^fig^tll.. 

[0076] msm^m^y ^ms.m^m^±m^ 

4 4hl,Z^^^tl. Zcr)iE^^m^4 4hl,zm->X 



!(7) 003-311077 (P2003-311077A) 



[ 0 0 7 7 3 -e tT. zcomm^imyu * fca-;fv^ 
x±mm5i5xu'mx'^-tx 0 tc«Efi^ft^v v 

^t^fi-f ( Vu * . Vv *. Vw* ) (i. PWMft#±- 
[ 0 0 7 8 ] Ht. Il]teB:iJ^SIIll^&4 6*><i>ff ^:?Xl.« 

^<nmmm%mAAc\<zi5\^x\t. m.wm 
n^v&b. mm>fm\;imm 4 a.i,zi5\^xmm<n 
ms.mzxm)i!^^fifcmm>ni>t^zm-i\^x. t 

^<m&-h>h. Ufflt'OV^T<D«E*l^ft-f-v*<0q«i 
[0079J 

[S:8} Vq*=Va • cos^^ 

:Lm.\,z Lxn^^tvk ^mnminrk^ s v q li, 

«fffl^^lJ19llIS&4 4 S«S^iaS&4 4 d 

^fi. ^mnmAAd^zx. «jE*g^«^v*oq 

[0080] icaj^tL/iii^a. e«if^ftSffiii]SS4 
Aa\<zm^fi. mmmm^AAa.x'\±. 
mmzS':}^^xmimn^:hmiii-^ni, ^ix.& 
i^m>m\iimws^ii. ommcph (s) 

LTfcD. fiffiJt«^>Al&{i. CK^ISSI^mCph (s ) 
[0081] 

[St9] ?/. = Cph (s) • (Vq*-Vq) 
i-rf\ &mmmph ( s ) J^. ;ti:;tHTIBOl:l 

mm) ptit. 

[0 0 82] 

[^1 0] Cph (s) =Kp+Ki/s 
fit. Kp, Ki :m 

t^. =i:~i^iz'S[iM^tim&v<o^mmm(r)±^ 
$vq{i. m^zm^m^acocimmm^-^^ 

^ I q . d S ^ I d . y^:?' 

•rit. TKcomi ii^zx-^xmh-^ti^. 

[0083] 

[|Scll]Vq = co-L - Id + R- Iq + «- «S. 

mmz^ytimm i oqtirt-«^**h;w^o?6*fc^ 

■^■ri.mSE«*T'S,D. d«:^«t8-{i:h/l/^'<^%ifeJc 

[ 0 0 8 4 ] -e^T\ mt^z^diimm. KTydmi^mjs. 

^coiz^^l d*^-b:'nT'S)l>t§<OEPWEVcOqtt:^ 



V * <o q «^ri&i^^<?) iSJIi V q * i: t-ClSSSni. . 
[0085] iit, «Sili«oq«i:^|6i^^co:*:#§i 

Mz-r^-r. ttz. i&mmz%^-thns. (r • i q) 
mmm4'izximmz(0:k%^ (w • 0) t 

[oo86]t^oTs n.^a<^^mmjs.j^<o±^^iz 
^^^xmrnmrncommxh^b^m^^ibm 

W^fe■?.v^{i^Iira<Jt^^6T^3#. ;:iOffiS:«8iJi(7)q« 

1 qtixm^^izti>^mx'hi> 

[0 087] ^fvi. ^-^'tEPJnS^x^mffvcodW:^ 
|6]«^^<0;*;^SVd{±. TIBcOiJi 2^zX'^Xm^ 

ti.m^icoqmp}m<r>i^^^i<ibixii. dm 

■Mmm±^ § I d Sr-fe*n t UT^ 1 2 ti>h%\n It^ 
[00883 

[S:l 2 3 Vd=<M ■ L ■ Iq + R- Id^o) - L - I 

't'-i'izmn^iii^y<^dmmm(r) 

iiM:^3 : iff)mmkx'\i. mi s^z^^txo^m 
miizmnii>tif:zmm uw-^-i') mmmtt 
Dcy^i^u>^=f:-i^ 1 2^iEmmmxwi:mmiz^j: 
hxo mm ifzb-^co dnm,Bv d t tzuns-m ^ 

li. Mzmmifzmmmm2bmmimM^m:^ 
hcox'h^o 

[0089] zcommmms^za^^xii. mEmmfsb 
mi-mM.mm^tix. mm^bnm-mmi 

[0090] 

[^133 0 = ?fto + K (Va-Vao) 
fit, K : iE(7>m 

ri) o \im'<^%MM.i,zmhmm>nx\ v a o tia 
m%-^*.\<zi5m'^mmi^xh^, ^Lx.-m 
mm^^bv^im^vsLifim^htz^. m 
(^mmzamn&mimy a o b<nmt^t,±% 
^j:mm;^-^^m}:^pii. m^ifiw^h^z-onx 

[ 0 0 9 1 3 t^c. w^<Dmmzm'fhmmn^ 
o bm(^mm.\izi5 a o a^^n^ 

tmmLco \,zmmmth (^o^Ki-w.vao^; 
K 2 • -<w ) bTsm-h b , ±iE<^m 1 3 irmm. 1 4 
xm^^ixxmrn^t-n^m^iii, 

[00923 
[^143 

Tji = xlio + K (Va— Vao) 
= K1 • (W + K (Va— K2 ■ w) 
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= KVa + Kl • a—K ■ K2co 
= K{Va- (K2-K1/K) a) 
= K (Va-K3 ■ a) 

mi. KSiiS^T' (K2-K1/K) t'*!., 
[00 933 ZZX\ mi 1 i3XX/mi 2{C»'?V^T. 

^vMgWt§j^-^-yx (m^yx3-^^~h) tin 

[0 0 94] 5t-r. 11 lfcfc\<^"C, El^L^rv^XrJ''- 
hX-i -yi-my^tllt. Xf->y7°S lT*&*mt=f* 

'yy'ssx-mmizmimmk^^ti. x^-vrs 

[0095] <X(C. Xr-yr S 7T1iff***l»-:J' 

tlTf'Srfttm' "NO" t^rO, Crcoif-^fiffiEID^^li 
<7KfiW^tWISf$^X. Xf--yrs 1 3T-ffi'a^i(Cffl 
KKi7j<*^fi*)tl-C X-f 'y r S 9 tM 19 . iSt W S: 

a-ti., xf -yrsi w.zmhmm'^ 

mmmfm^tihtx-mm^fih, 
[0096] --^^ XT-yrs 1 1 i^zmfimtcom 
"YES" xmmaTm^ . xf >y r s i 

[0097] 2fc*3V^Ts Xr -yTS 2 1 X'Wi 

^mm^^m^mi. xx>yrs2 3t:«^- 
^'^cj; mnmmmmixmmmmmmm 
mm-i. ^ix. XT'yrs2 5-cfifra<oxT'yr 

S2 3t:t3ftl.iSif»f^!m€i*^jSt!tm. xr>y 
rS2 7T«Eig<ifl^Va*m»L. §<^fcX7^«yr 
S2 9THIrS«faigJiL/i^, Xx'yrS2 3f«m§ 

h^msmm^ysii,zm':}\,^x:^7-^yrs3ix'm 

M.mn-tl> tfz. Xr-yrs 2 5~Xf 7 7*5 2 9 
^«fCllllSi •? 31 tUff XT -y r S 3 1 T¥i^6t|^rt 

mmt:m.ixi>S:^\ 



9^mt:^iwmx'hh, 

[02] muzffi-^ti^^-i^mimm^-km^i 

y^mmy^'vmx'hh. 

iT^tmmr^^ymx'hi. 
im4] ryi-ux^-^^mm^fiimBym/m 
^zmiimwi I (^mmht'<^-? hmx-m, 
m5]mmm^tmEmmim^-tyyyx' 

me\m5mm7P.tmLmn—f)vx'hh, 
[07] ^-fmmLatmm>n^<Dmf^^7f^ 
yyyx'hh, 

[08] ll7<0RHSS:SrrMlffiffia«6ftr-7';l'-C*> 

[010] 09{CfflStSB>JO||li«aj«PWM»|Ili?&S: 
^^■f7"n>y^'iaf*l.. 

[011] ^^wmwizmtm.^xw)mm^^ 
■f^yvi-i-^-YX'hh. 
[0 1 2 ] la 11 \>zmmm.mx^^n otwtc 
iimmmfsom^yu-i-^-vx'hh, 

[013] |g|j)^-^(;EPJP§ilS|giJltJIVaJ:hyU 
[014] »^-^'lCEP»p-r&«J«ff J: tTflWcO 

m\5\mm^-^^zmw^fimm.mmm 

tviv^ mmmwmx:hh, 

m^mm 

1 0 tmm^mm. 

12 DCr^i'VX^-:^' (»^~^') 
20. 22, 24 Sffl^ii 

2 6 m^s 

3 2 A 

34 (*-;HC) 

3 6, 38 A V)-^-mmm ( PWMSJffl® 

m 
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mi] [02] . [013] 
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ms] m9] • [012] 




[014] [0151 
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[011] 




3B155 AAOl 


BB19 KA02 KA33 


KB08 


KBll 


LAll LB18 LC15 


MA02 


MA05 


MA06 MA08 




5H560 AAIO 


BB04 BB12 DA03 


DB20 


DC07 


EBOl ECOl GG04 


SS07 


nil 


TT15 XA04 XA12 


XA13 


XA15 






5H576 AA12 


CC05 DD02 DDOe 


EEOi 


EEll 


EE18 FF03 GG02 


HAOl 


HB02 


JJ03 JJ17 KK06 


LL05 


LL41 







